ABSTRACT
I. INTRODUCTION
There is a striking divergence between intellectual property law discourse at the domestic level and at the international level. Domestic intellectual property policy debates focus heavily on how to design intellectual property systems that will provide the greatest incentives to innovate. Whether an advocate is pressing for a stronger or weaker intellectual property regime, the arguments are usually framed based on which system will promote the greatest creativity, distribution, and commercialization of intellectual works.
We might expect international intellectual property debates to follow a similar course. Instead, the dialogue concerning international intellectual property policy is dominated by a tug-of-war between technologically-advanced states and developing countries over how to divide the fruits of intellectual property spoils. Rather than seeking to optimize the global environment for innovation so as to increase the size of the social welfare pie, states instead fight bitterly over how to divide the status quo. The cost of this misplaced focus on zero-sum contestations in international intellectual property debates is likely significant. This Article first explains why the political economy of international intellectual property disputes generally ignores the objective of optimizing innovation and then presents an original empirical framework that can be used to pursue a more socially constructive goal.
International intellectual property disputes, whether involving treaty negotiations, judicial proceedings, special interest advocacy, or academic discourse, primarily center on the domestic impact of particular intellectual 736 OHIO STATE LAW JOURNAL [Vol. 75:4 voluminous. 3 This Article suggests, however, that these debates often miss a more important target. Intellectual property regimes are widely understood to exist in order to promote the invention, dissemination, and commercialization of intellectual works. 4 Though attention to this central issue dominates domestic intellectual property discourse, it is almost entirely absent from dialogue concerning the scope and content of international intellectual property law. Refocusing international intellectual property debates on how to increase overall global incentives to innovate could have dramatic social welfare effects. By increasing incentives to innovate, intellectual property law can grow the innovation piepotentially making all countries better off, rather than devolving into adversarial negotiations over how to distribute fixed benefits. 5 Increasing global incentives to innovate is admittedly a more challenging problem than negotiating over a fixed set of goods or rights. Innovation is a highly complex cognitive and social phenomenon involving significant uncertainty, varied creative and motivational influences, and multiple spillover and feedback dynamics. All of these factors are very difficult to measure or predict. Layered on top of the social phenomena of innovation is the complicated legal system of intellectual property law, muddying the analysis even further. These complexities render the relationship between intellectual property law and innovation hard to parse and difficult to understand. As a consequence, it is often unclear whether any particular change in intellectual property law will tend to increase, decrease, or have no significant effect on incentives to innovate and the level of innovation overall. This indeterminacy is just one reason that states end up bargaining over the domestic effects of intellectual property rights in the international context, rather than truly trying to maximize global incentives to innovate.
Optimizing the net incentives to innovate provided by intellectual property law requires balancing the benefit of the incentives that intellectual property law provides against the costs of exclusivity produced by those very same laws. 6 developed nations to preserve "traditional guarantees of free trade" while recapturing trade advantages over developing nations with strong manufacturing economies).
3 See supra notes 1-2. 4 See infra Part II. 5 Identifying the appropriate objectives for countries in international negotiations and disputes is, admittedly, a highly contested topic. 751-52, 777-82, 803-04 (1997) (assessing the traditional state-centric model of international law in light of the emerging power of non-state actors in the modern era of globalization).
6 See Mayo Collaborative Servs. v. Prometheus Labs., Inc., 132 S. Ct. 1289 Ct. , 1293 Ct. -94, 1305 Ct. (2012 (describing the goal of patent protection as desiring to balance the incentives of the promise of exclusive rights against the cost of exclusivity); Sony Corp. of Am. v.
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Though it has proven impossible to measure the trade-offs between incentives and exclusivity directly, it may be possible to do so indirectly. The methodology introduced here is based on considering that a country's preferences for intellectual property rights expressed at the international level are roughly based on an aggregation of the country's domestic preferences for intellectual property rights among its intellectual property producers and consumers. Simplifying for the sake of introduction, to the extent a country produces and exports greater innovation value to foreign entities than the country consumes domestically from foreign industries, the country will favor stronger international intellectual property rights, in an effort to capture for itself the value of such innovation. Conversely, to the extent a country consumes more innovation value than it produces, the country will favor weaker intellectual property rights in an effort to free ride off of the innovation of others. These net-producing and net-consuming countries' preferences for intellectual property law are not driven by a desire to maximize net incentives to innovate globally, but by a desire to maximize the net benefit the country receives individually from intellectual property law.
While most countries will tend to be either net producers or net consumers of innovation, some countries, as a result of their particular industry and consumer composition, will happen to be relatively balanced in their production and consumption of innovation. Balancing the production and consumption interests in innovation is precisely the relationship desired to balance the incentive versus exclusivity trade-off in intellectual property law. Though these balanced countries will be just as self-interested as net-producer and netconsumer countries, their self-interest happens to align with a relationship that will increase net incentives to innovate overall. To the extent these balanced countries' advocacy in international intellectual property debates properly aggregates the interests of their domestic innovation producers and consumers, such countries will tend to naturally desire an intellectual property regime that balances the production and consumption interests in innovation. 7 An Universal City Studios, Inc., 464 U.S. 417, 429 (1984) (describing intellectual property as requiring "a difficult balance between the interests of authors and inventors in the control and exploitation of their writings and discoveries on the one hand, and society's competing interest in the free flow of ideas, information, and commerce on the other hand . . . ."); Richard A. Epstein, The Disintegration of Intellectual Property? A Classical Liberal Response to a Premature Obituary, 62 STAN. L. REV. 455, 458-59 (2010) ("Figuring out how to trade off exclusive ownership that gives strong incentives for commercialization against the free but uncoordinated use of information . . . offers the single greatest challenge to preserving the health of the law of copyrights and patents.").
7 See SUSAN K. SELL, PRIVATE POWER, PUBLIC LAW: THE GLOBALIZATION OF INTELLECTUAL PROPERTY RIGHTS 46-51 (2003) (noting the private sector's "expertise and control over information" in relation to intellectual property rights); Peter Drahos, Developing Countries and International Intellectual Property Standard-Setting, 5 J. WORLD INTELL. PROP. 765, 772 (2002) (explaining that private industries often hold superior information regarding intellectual property rights concerns, given the lack of government data).
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OHIO STATE LAW JOURNAL [Vol. 75:4 intellectual property legal regime that successfully equilibrates these interests will produce the greatest net incentives to innovate for society overall. 8 Countries with equivalent levels of the production and consumption of innovation should desire, for domestic self-interested reasons, international intellectual property law that balances the trade-off between the incentive benefits and exclusivity costs of intellectual property rights. These countries can effectively serve as proxies for evaluating the level of intellectual property protection that will optimize private incentives to innovate overall. Identifying countries that are relatively balanced in their production and consumption of innovation is not an easy task, but, as discussed below, it is a more manageable challenge than trying to directly understand the relationship between innovation and intellectual property law, and it is a challenge for which we now possess substantial empirical information and data.
Valuable knowledge concerning globally optimal net incentives to innovate can thus be captured by analyzing the relationship between the production and consumption of innovation at the country level. This relationship can be used to signal aggregate private and market information from both innovation industry and innovation consumers concerning the actual benefits and costs of intellectual property rights, information that has never been captured before.
Part II of this Article examines the standard considerations of international intellectual property debates and elucidates why such approaches miss the importance of optimizing overall incentives to innovate. Part III explains the trade-off between incentives and access in intellectual property law, and introduces the proxy signal framework as a new means for identifying how to optimize net incentives to innovate in the international intellectual property law context. Part IV explores how the proxy approach can be applied in international patent law, utilizing the most recent United Nations Commodity Trade Statistics data concerning the production and consumption of innovation by country.
II. THE INTERNATIONAL POLITICAL ECONOMY OF INTELLECTUAL PROPERTY RIGHTS
The dominant trope in international intellectual property disputes focuses on intellectual property and trade pressures brought by the United States, the European Union, Japan, and other technologically advanced countries to strengthen intellectual property regimes. 9 The BRIC countries 10 
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developing states have pushed back to varying degrees, but have also often acquiesced in exchange for certain trade relations or foreign investment. 11 The political economy of these debates is well-studied, and the motivations behind the disputes are relatively straightforward. Private industry in technologically advanced countries can profit from the opportunity to charge higher prices for intellectual property-protected products in foreign markets, while parties in developing countries bear the expense of exclusionary intellectual property rights and have limited opportunity to profit from selling their own intellectual property products abroad. 12 Consequently, a strong international intellectual property rights regime is generally economically advantageous to technologically advanced countries.
There have been many high-profile examples of international intellectual property disputes along these lines over the past several decades. The United States, the European Union, and Japan led the press for the Agreement on Trade Related Aspects of Intellectual Property Rights 13 (TRIPS), the most comprehensive international intellectual property rights treaty, over the initial objections of India, Brazil, and a number of other developing countries. 14 The United States has used trade pressure and threats of various sanctions to compel Brazil to strengthen patent protection for pharmaceuticals, to drive Russia to adopt intellectual property protection for computer programs, and to push China to implement stronger patent protection and enforcement. 15 More recently, both the United States and the European Union have used their trade power to negotiate bilateral and other free trade agreements with a number of developing countries that require the adoption of stronger domestic intellectual property protection regimes than is mandated by TRIPS or other international intellectual property treaties. 16 10 BRIC is an acronym that refers to Brazil, Russia, India, and China, all rising economic powers on the global stage.
11 Yu, Middle Intellectual Property Powers, supra Though these and other international intellectual property disputes have been well-studied, 17 generally overlooked in the political economy analysis is the focus that should be the central objective of intellectual property rights: optimizing the incentives and environment for innovation. 18 At the domestic level, on the other hand, optimizing incentives to innovate is commonly recognized as the dominant goal of intellectual property law in most policy arguments and analyses, both by those who favor stronger intellectual property protection and by those who argue that weaker intellectual property rights would strengthen the environment for innovation. 19 The reason for this focus in national law is that at the domestic level states both reap the benefit of the incentives created by their intellectual property regimes and bear the burden of the costs of exclusion produced by the regime. As a consequence, states roughly internalize both the positive and negative externalities of domestic intellectual property law, 20 and therefore seek a national intellectual property legal regime that balances these interests so as to optimize the incentives to innovate.
The international political economy of intellectual property rights is different. Domestic self-interest makes profits earned abroad from intellectual property rights an unmitigated benefit. 21 As opposed to the national law sphere where domestic consumers must bear the burden of intellectual property rights, foreign-borne limitations on access or consumer deadweight losses created by intellectual property rights are effectively irrelevant to domestic political economy interests. 22 These innovation and market externalities mean that there is effectively a market failure in the international political economy of intellectual property, when viewed from the perspective of trying to optimize global incentives to innovate. 23 As a result, there is no reason to believe that the positions pressed by any particular state acting in its own best interests in international fora will necessarily align with the international intellectual property regime that would best incentivize innovation globally. 24 There is a certain irony to the reality that optimizing net incentives to innovate is generally ignored in international intellectual property debates. International agreements can only come into existence if all parties to the agreement determine that it is in their own best interests. 25 Simply shifting intellectual property rights profit flows from one state to another cannot achieve this objective. 26 The fact that shifting profit flows cannot make all states better off is why trade rights and promises of foreign direct investment are often linked to intellectual property agreements. 27 Offering these external benefits is the only way that countries that desire stronger intellectual property rights (and the concomitant increased profit flows) can entice parties who feel they will get short-changed by stronger protection to join the agreement. 28 Rather than simply shifting profit flows, however, an intellectual property agreement that actually increases incentives to innovate globally could produce true efficiency gains. These gains could serve as the basis for international intellectual property rights treaties that do not require side-deal sweeteners because they actually directly increase the welfare of all party states. 29 22 See Scotchmer, supra note 12, at 420 (discussing the market failure created by domestic producers not taking into account foreign consumer deadweight losses 
III. COUNTRIES AS INTELLECTUAL PROPERTY PROXIES
Optimizing incentives to innovate globally is commonly believed to require understanding the relationship between intellectual property rights and innovation, a seemingly impossible task. 30 Innovation is too complex and stochastic a phenomena, both cognitively and socially, and the effects of intellectual property law are too complicated and dynamic to ever parse this relationship directly. Rather than trying to understand the relationship between intellectual property law and innovation directly, however, the approach introduced here proposes a novel framework that uses signals from private and market activity to indirectly reveal the structure of this relationship. These proxy signals can then be leveraged to identify which intellectual property laws are more likely to increase global incentives to innovate.
The analysis that follows assumes national treatment of intellectual property law. 31 That is, it assumes that each country offers the same intellectual property protection to both domestic and foreign entities. This assumption is relatively accurate, as national treatment of intellectual property rights is mandated by numerous treaties to which nearly all countries adhere. 32 For the purposes of introducing the international proxy signal methodology, the analysis below focuses on patent law, as opposed to intellectual property law generally. An equivalent analysis could be applied to copyright law. Finally, it is worth noting that proxy signal analysis focuses on maximizing aggregate incentives to innovate globally. 41 Maximizing incentives to innovate, so as to optimize overall innovation, is admittedly not the same as maximizing the social welfare from innovation. 42 Maximizing incentives to innovate, however, is a commonly used surrogate, 43 and should serve as a valuable first step towards increasing overall social welfare.
A. Patent Law Objectives
It is generally accepted that the primary objective of patent law is to incentivize innovation. 44 Absent patent protection, the non-rivalrous and nonexclusive nature of innovation would lead to a market failure in innovation efforts and activity. 45 Potential inventors would not put the socially optimal level of effort and of resources into innovation because once an invention was publicly disclosed, competitors and consumers could free ride and copy it at will, reducing the inventor's ability to profit from the invention. 46 Patent law seeks to solve this market failure through the grant of exclusionary patent there is no reason to expect that the harmonization of patent protection internationally is necessary for optimizing net incentives to innovate globally. In fact, it is highly likely that such harmonization would not efficiently maximize incentives. Grossman & Lai, supra note 9, at 1649-50.
41 See Grossman & Lai, supra note 9, at 1637 (defining an efficient patent regime as "one that provides the optimal aggregate incentives for innovation to inventors throughout the world."). 42 rights. 47 Exclusionary patent rights provide an inventor with monopoly pricing power that allows the inventor to charge a price for her or his invention which more closely approaches the value that a consumer places on the invention, rather than the free-market cost of production. 48 Patent rights thus enable inventors to profit off of innovation to the extent of the private value of use of the innovation, bringing the private benefits of invention more in line with their social value. 49 This internalization of innovation externalities provides inventors with incentives to invest time, financial resources, and effort into the research, development, and commercialization of innovation.
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This incentive theory of patent rights, however, only tells half of the story because patent protection is a dual-edged sword. Patent rights not only provide incentives to innovate, they also limit access to patented products by increasing their price. 51 Increasing the price of intellectual property works reduces the distribution of such innovation and reduces the opportunity for future technological development that improves or builds upon the patented innovation. 52 Thus, while patent laws that are too weak will limit incentives to invest resources and innovate in the first instance, patent laws that are too strong create their own barriers to innovation, stifling the further development and dissemination of innovation products.
The goal of patent law is to set a level of patent protection that appropriately balances the competing trade-offs between the benefit of incentives and the cost of limiting access so as to achieve the greatest aggregate net incentives to innovate for society overall. 53 The following sections consider 746 OHIO STATE LAW JOURNAL [Vol. 75:4 this incentive versus access trade-off in greater depth and examine past attempts to identify the optimal balance between them.
B. The Relationship Between Patent Law and Innovation
Patent rights provide an incentive to innovate and simultaneously reduce access to current and future innovation. The former presents a potentially great social benefit; the latter a potentially great social cost. Patent law's incentives to innovate include not just the direct potential of supracompetitive profits, but also a number of other benefits that have been identified, including the opportunity for firms to signal their technological strength, 54 reduce transaction costs, 55 and price-coordinate. 56 If patent rights are too limited or too weak, potential innovators will face suboptimal incentives to invest resources and time in innovation-producing activities in the first instance. 57 Too little innovation will occur.
If patent rights are too expansive or too strong, however, potential innovators may face reduced incentives to innovate as well. 58 The grant of patent rights affects the value and feasibility of future innovation because it increases the cost of using the intellectual property of others, due to greater licensing and litigation expenses, and reduces incentives for follow-on improvement innovation, as any potential profit must now be shared. 59 In addition, greater propertization can increase the likelihood of patent thickets 60 and anticommons effects, 61 each creating costs that reduce the benefit of, and Research, 280 SCIENCE 698, 698-700 (1998) . Anticommons incentives for, innovation. Somewhere between the extremes of no patent incentives and excessive barriers to access lies a level of propertization that can maximize the aggregate net incentives to innovate for society.
In trying to optimize the trade-off between incentives and exclusivity, increases in the level of patent protection have two primary effects: they increase the incentives for innovators to innovate due to the potential for greater supracompetitive profits (thus increasing innovation activity) and simultaneously reduce incentives to innovate due to the grant of greater exclusive rights to others (thus reducing innovation activity). Starting from a point of no patent protection, so long as the marginal benefit of greater incentives outweighs the marginal cost of greater exclusion, increasing patent protection will increase incentives to innovate overall. As patent rights increase, however, the marginal benefit of increased incentives will tend to get smaller due to decreasing returns to scale, 62 while the marginal cost of exclusionary rights will tend to increase due to the increased transaction costs of the network effects of greater exclusivity. 63 As a result, the relationship between a given level of patent protection and the corresponding net incentives or value of innovation produced by that level of propertization will have an inverted-U form, as presented in Figure 1 . 64 refers to the situation where too many private rights holders own patents in an area such that it is expensive to identify who owns which rights or what subject matter can be practiced. 
Figure 1: Intellectual Property Law and Innovation
Given any level of patent protection (P), the net incentives for innovation produced by that level of protection are denoted by the function I(p). Patent law regimes towards the left side of Figure 1 represent commons-style approaches with weaker propertization; regimes towards the right side represent exclusivity approaches with stronger propertization. The innovation function's maximum, labeled P optimal in Figure 1 , represents the level of propertization that will maximize the cumulative net incentives to innovate for society globally. 65 At P optimal the marginal benefit of increased incentives is exactly equal to the 65 See Abrams, supra note 43, at 1615 (explaining that " [t] he optimal patent term is that point at which the marginal benefit from increased innovation is exactly offset by the marginal cost of the deadweight loss created by the patent right"). Figure 1 depicts the strength of patent protection as a single metric, displayed along its x-axis. In practice, any given level of patent protection is made up of a number of components, including the scope, duration, and enforceability of patent rights. Cotropia & Gibson, supra note 64, at 932 (making this point with respect to several aspects of intellectual property protection); John M. Golden, Principles for Patent Remedies, 88 TEX. L. REV. 505, 526 (2010) (listing a number of components of patent rights). Sometimes, strengthening certain elements, while weakening others, could produce a socially superior patent regime, though it may be unclear whether such a regime represents "stronger" or "weaker" propertization. One can imagine a more complex, multi-dimensional version of Figure 1 that takes into account these different components, in which the innovation function is no longer a two-dimensional curve, but a multi-dimensional form. For purposes of initial explanation, it is convenient to conceptualize patent propertization strength as ordered along a single dimension, considering each point along the axis to represent a set of patent rights, involving, for example, particular scope and duration of rights. Cotropia & Gibson, supra note 64, at 933 (making the same assumption). This simplification is for ease of introduction only and is not necessary for proxy signal analysis. Cotropia & Gibson, supra note 64, at 933 n.32.
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marginal cost of greater exclusivity. 66 Beyond this "sweet spot," increases in the strength of patent protection tend to reduce net incentives to innovate as the marginal cost of exclusionary rights outweighs the marginal benefit of increased incentives. 67 Though Figure 1 happens to display the optimal level of propertization towards the middle of the function, this is for presentation purposes only, and has no effect on the analysis that follows. The foregoing presents the theory and policy behind patent protection. In practice, we could never allocate rights so precisely as to achieve the optimal level of protection. 68 Even if society found itself exactly at the optimal level, it is unlikely that we would know. 69 Further, even if we could achieve the optimal level momentarily, critical real world context, including innovation and industries, evolves dynamically, so the optimal target will change over time. We can, however, try to develop a patent system that approaches the optimal level to the greatest extent possible.
C. Conventional Approaches to Optimizing Patent Rights
Academics and other experts in many fields have spent decades trying to understand where the sweet spot of patent protection lies in order to achieve the optimal level of net incentives to innovate in the domestic context. There have been many ambitious and creative attempts to solve this complex empirical problem. Past and ongoing efforts include advanced conceptual frameworks, 70 complex theoretical models, 71 comparisons of innovation across jurisdictions with differing intellectual property protection, 72 77 MERGES, supra note 30, at 2 (referring to balancing the costs and benefits of intellectual property as "impossibly complex"); Abrams, supra note 43, at 1641 ("Understanding the incentive effects of patent protection is a core issue in intellectual property scholarship, about which almost nothing is currently known."); Burk & Lemley, 2014] 
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The inability of existing analysis to resolve the relationship between intellectual property law and innovation is an almost necessary consequence of using conventional law and economics approaches to try to evaluate this interaction directly. Because the relationship between innovation and law is so complex and contextual, it is impossible to take all pertinent factors into account or to convey lessons from one situation and time to another. 78 The approach developed here provides an alternate perspective to better investigate this long considered problem, developing different means to parse the seemingly insurmountable challenge of the complexity of the real world interaction between innovation and intellectual property law. Where most prior law and economics efforts take either a top-down approach to measuring social welfare or a bottom-up approach to sum private preferences, proxy signals provide a third way to conduct law and economics analysis.
The proxy signal approach identifies states whose preferences are expected to structurally mirror the desired relationship between the beneficial incentives and exclusionary costs of patent law globally. These preferences are based on private and market information concerning the actual relationship between patent protection and innovation, information that cannot usually be captured. By aggregating the sum of private knowledge concerning this relationship and locating proxy signals concerning optimal trade-offs in patent law, this approach can move us closer than prior methods to maximizing global net incentives to innovate. Rather than succumbing to the impediment in much economic analysis of trying to fit an economic model to the complexity of the real world, the proxy technique takes advantage of real world variation as a signaling tool. The following sections present the proxy signal framework for using country preferences to signal globally favorable intellectual property incentive regimes. 78 See MACHLUP, supra note 77, at 79-80 ("The best [any economist studying the patent system] can do is to state assumptions and make guesses about the extent to which reality corresponds to these assumptions.").
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D. Country Political Economy of Intellectual Property as a Proxy
Decades of effort indicate that we cannot directly solve how to balance the trade-off between the incentive benefits and exclusivity costs of patent law. We may, however, be able to use proxy signals as an indirect method to decipher information about where the net incentives sweet spot lies. If it is possible to identify proxies that inherently (1) face similar trade-offs to the balance that would optimize net incentives for innovation globally, and (2) possess superior information concerning this relationship, then such proxies could signal optimal levels of patent protection. In the international intellectual property context, certain countries may be able to serve in this role.
If we assume a well-functioning political environment, for initial purposes, country preferences for intellectual property rights should present an aggregation of private information and preferences for intellectual property protection. 79 Country-level preferences should aggregate both domestic private industry preferences and domestic consumer interests. 80 This preference aggregation will integrate both the domestic production interests and the domestic consumption interests in innovation. To the extent the political process functions well (admittedly a big "if," discussed later in the paper), country preferences for intellectual property rights would thus collect vast private information concerning both the benefits from the incentives of patent protection and the costs of exclusivity produced by patent rights. 81 These are precisely the factors that need to be balanced to determine how to optimize innovation and intellectual property rights, information that is not generally available to public policy makers. 82 Domestic production interests have both a domestic and a foreign component, as domestic industry can profit both from the sale of intellectual property products at home and their sale abroad. Domestic consumption interests similarly have both domestic and foreign components. The domestic consumption component reflects the exclusivity costs borne by domestic consumers due to intellectual property rights held by domestic producers, while the foreign component reflects the exclusivity costs borne by domestic 79 See Brewster, supra note 28, at 4-5 (suggesting that in the context of the TRIPS agreement, states' preferences reflect their combined institutions); Drahos, supra note 7, at 771-72 (describing how the intellectual property rights afforded by TRIPS were significantly shaped by private sector preferences and interests); Grossman & Lai, supra note 9, at 1651 (concluding that a state's optimal level of intellectual property protection is determined by aggregating the patent protection preferences of private firms).
80 See Scotchmer, supra note 12, at 416 ("[T]he domestic interests of countries' innovators must be balanced against the interests of domestic consumers . . . .").
81 See SELL, supra note 7, at 46-51 (noting the private sector's "expertise and control over information" relating to innovation and the functioning of intellectual property rights).
82 See Drahos, supra note 7, at 772 (discussing how private industries often hold superior information concerning intellectual property rights than public entities, which often lack data).
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consumers due to intellectual property rights held by foreign producers. These relationships are displayed in Table 1 . From the perspective of country preferences for global intellectual property rights, the domestic production and domestic consumption components identified above will cancel each other out, as the amount that domestic innovators profit off of intellectual property rights in the domestic market is the same as the amount that domestic consumers pay for intellectual property rights in the domestic market. Consequently, the net interest that a country presents in the international context will be determined by the relationship between the foreign component of domestic intellectual property production interests (i.e., how much domestic producers profit from intellectual property rights in foreign markets) and the foreign component of domestic intellectual property consumption interests (i.e., how much domestic consumers pay due to intellectual property rights held by foreign producers). Country-level preferences and advocacy for intellectual property law in the international context should therefore reflect the relationship between the value of intellectual property products produced by domestic innovators to external markets versus the value of intellectual property products consumed by domestic consumers from external markets. This relationship between the value of intellectual property production versus the value of intellectual property consumption is equivalent to the relationship between the incentive benefits of intellectual property protection and the exclusivity costs of protection, precisely the relation we need to evaluate to determine where the optimal level of intellectual property protection lies. 83 These effects can be understood graphically. Figure 2 adds a pair of hypothetical country preference functions to the original net incentives function of Figure 1 . Country A represents a country that is a heavy net producer of innovation products. That is, the value of intellectual property products 754 OHIO STATE LAW JOURNAL [Vol. 75:4 produced to foreign markets by Country A exceeds the value of intellectual property products from abroad that are consumed by Country A. Because Country A is a net producer of intellectual property products, it can benefit from a stronger global patent rights regime to extract large monopoly profits, regardless of whether such patent protection levels increase net incentives to innovate globally. The generally technologically advanced Country A's of the world face greater incentive benefits from stronger patent protection, and fewer exclusivity costs due to protection, than the point of optimal balance. This leads such countries, as a natural side-effect of their innovation trade imbalance, to advocate for stronger patent protection than will optimize net incentives globally. 84
Figure 2: Country Preferences for Intellectual Property Protection
Conversely, Country B represents a country that is a net consumer of innovation products. Here, the value of intellectual property products consumed domestically from foreign producers exceeds the value of intellectual property products produced domestically for foreign consumers. The Country B's of the world face relatively fewer incentive benefits and higher exclusivity costs than the point of optimal balance, and will consequently favor weaker patent protection than the level that would optimize aggregate global incentives. 85 84 See Scotchmer, supra note 12, at 417 (using economic modeling to demonstrate that "more innovative countries will favor more extensive intellectual property rights than less innovative countries.").
85 See Salama & Benoliel, supra note 9, at 635-37 (explaining that the lack of innovation in the Brazilian pharmaceutical sector, combined with the great benefit of cheap
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Country advocacy for intellectual property law will be self-interested, seeking to maximize the value of intellectual property rights for the particular country. 86 Each country will advocate, in international negotiations and other fora, for a level of patent protection consistent with its own best interests. 87 If, for example, strengthening patent protection would allow a heavy net-producer country to profit by generating greater foreign production gains from propertization than it suffers domestic consumer losses, such a country will favor stronger patent protection, regardless of whether greater propertization will expand or reduce aggregate global incentives to innovate. For these reasons, country advocacy concerning patent law generally will not provide a useful signal concerning the optimal level of patent protection for society globally.
Some countries, however, may face domestic intellectual property tradeoffs that more closely mirror a balance between the production and consumption interests in innovation. Countries that consume about the same value of innovation from foreign producers as the value of innovation that domestic producers export to foreign consumers will be in this position. Such countries happen to internally balance the production-versus-consumption interests in intellectual property rights, and consequently will desire to balance the incentive-versus-exclusivity trade-offs in intellectual property law. This is the same balance that is necessary to optimize cumulative net incentives to innovate. Country C in Figure 3 provides an example of a country that faces relatively balanced incentive-versus-exclusivity trade-offs from intellectual property protection. These structural trade characteristics will lead Country C to prefer more optimal levels of patent protection from a net incentives perspective than either Country A or Country B. This desire manifests not because Country C is altruistic, but as a side-effect of Country C's particular innovation tradeoffs in the real world market. pharmaceuticals for consumers, produces political pressure to aggressively challenge pharmaceutical patent protection from a domestic perspective).
86 SCOTCHMER, supra note 23, at 332-33; Maskus, supra note 18, at 2222. 87 The impact of social and public choice effects, and of psychological and behavioral heuristics, on whether countries actually advocate for their own best interests are discussed infra in Part III.B.2.
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Figure 3: Country Preference and Innovation
Figure 3 reveals that the size of a country's innovation market, whether production or consumption, is irrelevant to whether the country will tend to advocate for or against a socially preferable level of intellectual property protection. 88 Rather, what matters is the relationship between the value of intellectual property products produced for foreign markets versus the value domestic consumers pay due to intellectual property rights held by foreigners. 89 As long as these two quantities are relatively balanced, a country will tend to naturally desire a balancing of the incentives and costs of patent protection, and consequently a globally beneficial level of patent rights. This will occur regardless of whether a country is a relatively small or relatively large producer or consumer of intellectual property products.
Identifying countries that balance the production and consumption interests of intellectual property protection can yield powerful results. Even though we 88 Compare Grossman & Lai, supra note 9, at 1646 (concluding based on an economic model that country size does not have a per se effect upon preferences with intellectual property rights, but that "[t]he role of market size in generating different incentives for the governments has to do . . . with the relative effectiveness of the countries' policy instruments"), with Scotchmer, supra note 12, at 417 (concluding based on an economic model that "small countries will favor more extensive intellectual property rights than large countries"). The difference between the analysis here and Scotchmer's work is that Scotchmer holds "innovativeness" across large and small countries constant in reaching her conclusion, while the analysis here identifies particular countries that balance their production and consumption interests in intellectual property (i.e., it does not hold innovativeness constant across countries, but searches for countries that match the value of innovativeness production to the value of innovativeness consumption). 89 Scotchmer, supra note 12, at 416.
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may not be able to directly identify the optimal level of intellectual property protection to maximize net incentives to innovate, we may instead be able to identify a proxy that mirrors the desired relationship to balance incentives and exclusivity. Because the identified proxy will tend to desire the same level of propertization for self-interested reasons as is desired globally to optimize net incentives to innovate overall, proxy advocacy can produce valuable patent law signals.
E. Country Versus Industry Proxy Signals
In prior work that developed the proxy signal concept for domestic patent law, the proposed proxy signals were based on identifying particular industry preferences, not country preferences. 90 Such industries were selected based on a number of technology, industry, and market characteristics in an effort to identify industries that would inherently desire a balance in the incentive benefits and exclusivity costs of patent law. 91 These industries would then be expected to advocate for domestic patent law that properly balanced the tradeoff between incentives and limitations on access. 92 The level of patent protection that is beneficial for a particular industry at the domestic level, however, does not signal the international level of patent protection that would optimize net incentives to innovate globally. Industries do not function well as proxies for global patent objectives because unaccounted for cross-border trade effects create innovation externalities. An industry that profits heavily from intellectual property rights abroad, for example, may not face any internal costs from such external intellectual property protection. Country proxy signals, however, can serve the net incentives goal. To the extent countries accurately agglomerate private industry and private consumer interests, they reflect the relationship between the production and consumption of innovation within that country.
Country-level proxy analysis is also more practical in the international patent law context because countries are the traditional intellectual property actors internationally. An additional potentially valuable advantage of countries as proxies is that countries can aggregate a far broader spectrum of information than a single industry. Countries admittedly, however, will not be perfect proxies. Countries and industries both face agency concerns in selecting preferences, though the challenges for countries may be greater. Agency problems arise for industries as proxies because individuals within firms may act in their own best interests, rather than in the firm's best interests. 93 (2012) (describing hidden buybacks in the patent system as a way in which the preferences of individuals in an organization can drive the actions of a firm); Daniel J.H. Greenwood, countries as proxies raises not only these concerns, 94 but also a host of public choice and capture challenges 95 that may lead country advocacy concerning international patent law not to accurately reflect the aggregation of domestic production and domestic consumption interests in patent protection. 96 Further, countries may identify flexibilities under international law that allow them to treat different industries within the country differently, enabling such countries to favor patent production interests in certain industries that are active innovators within the country while favoring patent consumption interests in other industries where most innovation is imported from abroad. 97 Using country preferences as proxy signals to improve global incentives to innovate is thus a promising avenue, but there are significant challenges. The following Part provides greater detail concerning how proxy signal analysis can be applied and explains how questions concerning the use of country advocacy as a proxy signal can be ameliorated. 115-17, 125-26, 194 (2002) 193, 211-12 (2011) (citing the factors in international coordinated patent policy in which nations might opt for patent protection even when free riding is in their best interest).
97 See, e.g., Salama & Benoliel, supra note 9, at 637 (discussing Brazil's use of TRIPS flexibilities to apply differing levels of patent protection to pharmaceuticals versus other technologies).
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Applying country advocacy as a proxy signal in real world context presents a number of challenges and questions. Utilizing existing international trade data, the first section of this Part demonstrates in greater detail how country proxy signaling could work, and discusses further data that could be developed. The latter sections flesh out a number of details and respond to likely questions about the proxy approach, including consideration of how proxy analysis can function dynamically, how to measure country preferences, and the potential to differentiate patent law across different industries.
A. Measuring Intellectual Property Production and Consumption
The proxy methodology developed here relies on comparing the value of patent protection derived by intellectual property producers within a given country from foreign markets against the cost of patent protection incurred by intellectual property consumers within the same country due to foreign intellectual property producers. Though these valuations cannot be measured exactly, rough approximation can yield valuable information that has never been captured or utilized before.
The United Nations Commodity Trade Statistics (Comtrade) database is the leading source of data on international imports and exports. 98 Comtrade provides commodity trade flow data for over 140 countries in the United Nations, including both import cost and export valuation at the customs frontier of the given country. 99 The commodities and export/import data are divided by Standard International Trade Classification (SITC) code, allowing Oct. 7, 2014) , archived at http://perma.cc/WAX8-A9BC. Comtrade provides both import and export valuation data, and "re-import" and "re-export" valuation data where such data has been provided by a country. Id. Re-imports refers to situations where a country exports a product, and then imports the same particular product, for example as a component of a now manufactured machine. Id. Re-exports refer to the converse: where a country imports a foreign good and then exports it. Id. For purposes of analysis here, re-imports are incorporated into a country's imports and re-exports are incorporated into a country's exports, as this treatment aligns the country's interest in paying for or profiting from the product with the direction of the incentives that are the target of proxy analysis.
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OHIO STATE LAW JOURNAL [Vol. 75:4 differentiation of trade flow information by country across thousands of different product categories. Gross import and export data is not useful for intellectual property law proxy analysis. What we need for proxy signals for international intellectual property law is not data on all imports and exports, but information on trade flow value that derives from intellectual property rights protection. A commonly used surrogate for this innovation value is data on trade flow in products with the highest research and development intensity. 100 Research and development intensity measures the proportion of a product's value that derives from research and development activity, and is calculated by dividing the research and development expense to produce a given product by the product's total sales value. 101 Research and development intensity thus provides a useful measure for identifying those products that derive the highest proportion of their value from innovation activity. 102 Using research and development intensity to identify products that derive the highest proportion of their value from innovation is not a perfect surrogate for products that derive the highest proportion of their value from patent protection. This is both because innovation value can be secured through means other than patent protection, and because there may be product value created by non-patented aspects of a high research intensity product's development. 103 For the purposes of introducing proxy analysis, however, the research and development intensity measure should do a reasonable job of identifying those products that benefit the most in value from patent protection, 104 and therefore are the most important products for trade flow purposes for proxy signal 104 Mani, supra note 98, at 9 (using research and development intensity to measure innovation value of exports in this regard).
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analysis. As discussed below, this data could be further refined for future analyses.
The Organisation for Economic Co-operation and Development (OECD) has identified the sixty-two product categories out of over 3,000 SITC product categories that display very high research intensity ratios. 105 These high research intensity products range from semiconductors to optical equipment to pharmaceuticals. 106 In order to provide a proof-of-concept test for proxy signal analysis, I selected eleven countries at different stages of technological development and collected Comtrade import and export data for these countries for all sixty-two high research intensity data categories for 2012, the latest full year of available data. The countries selected were: Brazil, China, Germany, India, Indonesia, Japan, Malaysia, Mexico, South Africa, South Korea, Spain, Ukraine, and the United States. 107 The countries purposely include a range of developing, BRIC, and highly technologically-advanced economies.
The results of the Comtrade high research intensity product analysis are reported in Table 2 . The first two columns for each country display that country's total high-intensity product exports and imports for 2012, in millions of dollars. Column (c) is the difference between Column (a) and Column (b), essentially a country's trade surplus (if positive) or deficit (if negative) in high research intensity products for 2012. Absolute trade differentials are not very useful for proxy signal analysis. A country could have a very low trade differential simply because it does not import or export many high research intensity products. Such a country, however, likely would not care significantly about the level of patent protection, and therefore would not serve as a useful proxy. More important than absolute trade differential statistics for identifying countries for proxy analysis is the ratio of a country's high research intensity trade differential relative to its total trade volume in such products. This statistic is reported in Column (d). Countries with a low trade differential ratio will tend to have reasonably balanced interests in the import and export of high research intensity products, precisely the relationship desired for proxy signal analysis. As revealed in Table 2 , of the eleven countries selected for analysis here, China, Japan, and Malaysia all display relatively balanced relationships between the value of high research intensity products exported and high research 2014] LEVERAGING THE INT'L ECONOMY OF IP 763 intensity products imported. Such countries will tend to have relatively balanced interests between promoting the incentives of patent protection and guarding against the exclusionary costs that patent protection creates. Proxy analysis thus indicates that these countries, acting in their own best interests, should care very strongly about setting international patent protection at a level that will optimize global incentives to innovate. The appearance of China on this list will undoubtedly surprise some, and could be due to some of the restrictions inherent in the current Comtrade data, which are discussed further below. 109 That said, despite China's historic reputation as a reluctant supporter of intellectual property rights, China's economy has been shifting towards greater innovation, 110 a shift reflected in the statistics reported in Table 2 . As others have already noted, this shift towards greater innovation appears to be leading China to support stronger patent protection laws and enforcement than it had previously, 111 precisely as the proxy approach would predict.
Other interesting results can be gleaned from the data reported in Table 2 . For example, Brazil and Indonesia possess the two greatest high research intensity trade deficits of the eleven countries analyzed here. This indicates that such countries tend to pay substantial exclusionary costs due to patent protection, while garnering relatively few beneficial incentives. Consistent with this result, Brazil and Indonesia have generally favored weaker intellectual property rights laws. 112 Though the Comtrade data is valuable for proxy signal analysis, more precise data could be developed. First, the Comtrade data is based on import and export value at the customs frontier, but does not identify the nationality of the entity that derives value from such trades. Where a domestic firm exports intellectual property products from a foreign country in which it operates, such value will appear in the Comtrade database as attached to the foreign country even though the reality is that the intellectual property value is spread across both countries. In many cases, publically available data concerning firm ownership and operation could be used to make such calculations more precisely.
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OHIO STATE LAW JOURNAL [Vol. 75:4 Second, as noted above, there is not a perfect correlation between high research intensity products (the data that Comtrade provides) and products that derive the greatest value from innovation (the data desired for proxy signal analysis). 113 In order to conduct more precise analysis, the OECD hightechnology product categories could be differentiated based on the proportion of a product's value that derives from patent protection, and the product categories could be weighted according to these proportions. Summing high-technology import and export valuations in this manner would provide a more accurate picture of which countries face the closest balance between the net amount that they profit from patent protection versus the net cost incurred as a result of protection.
B. Proxy Signal Challenges
Though the Comtrade data and analysis represents a good start, application of proxy signal analysis to the actual political economy of international intellectual property presents a number of hurdles. This section fleshes out several details concerning how proxy analysis could function in practice and responds to likely questions about the new approach. These sections explain how proxy analysis can function dynamically to respond to the continual evolution in intellectual property markets, how to address country proxy signal measurement and selection challenges, the potential to differentiate patent law across different industries under a proxy signal paradigm, and other matters.
Dynamic Proxy Signals
The relationship between the production and consumption of intellectual property goods and services within any given state will continually evolve as a result of technological innovation and market forces. Proxy analysis indicates that as countries become greater net producers or heavier net consumers of intellectual property products, their preferences and advocacy for given levels of intellectual property protection will evolve concurrently. Historical evidence supports this inference. For example, though the United Kingdom is currently a strong proponent of patent protection, for a significant part of the twentieth century the United Kingdom excluded chemical products from patent protection or enabled compulsory licensing for them in an effort to protect a domestic chemical industry that lagged behind foreign producers of chemical product innovation. 114 Similarly, during most of the nineteenth century, Japan was a well-known intellectual property pirate and the United States a well-known copyright pirate, each at times when they were net importers of intellectual 2014] LEVERAGING THE INT'L ECONOMY OF IP 765 property products developed abroad. 115 An era of rapid technological development over the past several decades has led South Korea to shift advocacy positions from being a weak enforcer of intellectual property rights to a proponent of stronger protection. 116 For similar reasons, and as partially discussed above, while both China and India have generally opposed strengthening intellectual property rights, each economy is now witnessing innovative sectors emerge. 117 This shift towards greater innovation production appears to be leading China and India to moderate their positions on patent protection, at least in certain regards. 118 As the relationship between the production of intellectual property products to foreign markets and consumption from foreign markets within a country changes, the country's significance and utility as a proxy signal will change as well. A change in the relationship between the production and consumption of intellectual property products within a country will cause the country's preferences for a given level of patent protection, and the country's advocacy in international dialogue, to evolve. As a country moves closer towards a balance between the production and consumption of intellectual property products, it will become a more accurate proxy signal; if the relationship between production and consumption becomes less equal, the country will be less useful as a proxy signal.
Proxy signal analysis can operate dynamically to continually respond to changing intellectual property activity and advocacy. 119 By reexamining country production to foreign markets versus consumption from foreign markets on a regular basis, and regularly reevaluating the advocacy positions of any countries determined to present accurate incentive versus trade-off balances, proxy analysis can not only maintain a proper target for intellectual property rights, but also prevent countries from being able to game the system for their own self-interest.
So long as we are able to select accurate proxy countries, and move away from using them once they no longer offer appropriate interest balancing, then proxy country preferences will reflect the level of patent protection that optimizes net incentives to innovate globally. Further, because proxy signal analysis is based on identifying countries whose interests align with society's interest in optimizing incentives to innovate, there would be little reason for any selected country to try to strategically game its advocacy. Certainly, countries that do not present balanced production versus consumption trade-offs will try to argue that they do possess such balance and may try to massage their trade data to indicate greater balance than they actually have. As discussed above, however, we already have significant external information available concerning these relationships, and there are additional data sources that could be developed. In addition, because the relationship between a country's foreign production and imported consumption of innovation is represented in the export and import of intellectual property products, such data necessarily involves an external trading partner in each case, which can be used to verify the information. This relationship makes it reasonably feasible to set up an audit mechanism for trade data that could make it difficult for countries to be deceptive concerning their individual relationship between intellectual property imports and exports. Though the proxy signal methodology may not be simple, it is a far easier task to measure country-level import and export of intellectual property goods than it is to try to directly evaluate all of the incentive benefits and exclusivity costs produced by a given level of intellectual property protection.
Measuring Country Preferences
The proxy signals methodology relies on two streams of information: the relationship between the production and consumption of intellectual property products by country and country intellectual property rights preferences. Both types of information present challenges for measurement and evaluation. 120 The former was discussed above, the latter is examined here. Proxy analysis relies on countries being able to accurately evaluate and advocate for an aggregation of their domestic production and consumption interests. Even in a well-functioning political environment, it is not realistic to expect that this process will function precisely. A variety of agency problems produced by special interest pressure and lobbying, agency capture, and other political failures can lead states not to act in their own best interests. 121 For example, large firms may exercise their political strength to promote overlyprotectionist intellectual property regimes that protect established firms against small and start-up companies, even though such regimes may lead to less innovation overall. 122 Similarly, in many contexts the diffuse consumer interest in weaker intellectual property rights may be overcome by the more concentrated production interest that industry may have in greater propertization. 123 That said, intellectual property consumers and their advocates have demonstrated significant and increasing strength over the past decade and have mobilized collective-action efforts to push back against what has been viewed as untoward expansion of intellectual property rights. 124 These initiatives have had a substantial effect in international intellectual property law, including revisions to TRIPS and the defeat of the Anti-Counterfeiting Trade Agreement (ACTA). 125 In certain circumstances, even countries with well-functioning political systems may not accurately understand their own preferences or what legal rules will be in their own best interests. Robert Hudec provided one of the most in-depth studies of the effects of preferential trade policies on developing country economies under the General Agreement on Tariffs and Trade (GATT)
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OHIO STATE LAW JOURNAL [Vol. 75:4 TRIPS. 138 India, Brazil, and additional countries, for example, excluded pharmaceutical products and processes from patent eligibility in the 1970s and 1980s. 139 The TRIPS agreement is the leading international agreement on intellectual property rights, and it substantially reduced such industry differentiation in patent law. TRIPS mandates certain requirements for the intellectual property laws of the 160 states that are members of the World Trade Organization (WTO). 140 TRIPS obliges WTO members to provide particular patent, copyright, trademark, and other intellectual property rights to nationals of other WTO members. 141 In the patent context, TRIPS requires that member states grant patents on inventions, whether products or processes, in all "fields of technology," provided the inventions meet other patentability requirements. 142 There are exceptions, notably for certain public interests. 143 Though TRIPS technically, in general, only requires minimum levels of intellectual property protection, in practice it has been used by the most technologically advanced countries to press for stronger substantive intellectual property rights almost across the board. 144 The TRIPS agreement has been criticized for promoting this one-size-fitsall approach to patent law. 145 For example, contrary to the variation in patentability across industries that used to exist in India, Brazil, and other developing countries, TRIPS includes specific provisions requiring protection of pharmaceuticals, bioengineered microorganisms, and computer software. 146 Subsequent to joining TRIPS, most countries have instituted relatively uniform patent laws across technological fields and industries. 147 The harmonization of patent law across various industries is a problem for trying to achieve optimal incentives to innovate.
The country proxy signal approach introduced here could be used to identify optimal patent propertization levels that vary by industry. Rather than searching for countries that balance the production-versus-consumption of patent rights across all intellectual property product exports and imports collectively, one instead could search for countries that balance production versus consumption interests in intellectual property products in a particular industry. Such countries would have self-interested incentives to prefer a level of patent protection that optimizes net incentives to innovate for that particular industry, in the same manner as described above across all industries. 148 Industry level proxy signal analysis may be easier to achieve than the overall proxy approach because it is easier to compare production versus consumption in a single specific industry, rather than across all industries significantly affected by patent protection. For example, research and development intensity, product definitions and groupings, and the ability to measure trade data will all tend to be more consistent within a single industry than across multiple industries.
The The sector analysis reveals, unsurprisingly, that different countries should serve as intellectual property proxies for different sectors. For example, Germany, Japan, and Malaysia all display a relatively balanced trade flow in the Electronics and Telecommunications sector. 152 It is likely, therefore, that such countries' intellectual property preferences in this sector would be to optimize overall incentives to innovate, as opposed to being biased strongly in the direction of either excessive exclusionary rights or freeing access to the point that it harms innovation. Were we to try to set intellectual property rights differently by sector, in an effort to optimize incentives to innovate in each sector, Germany, Japan, and Malaysia appear to be promising candidates for further study in electronics and telecommunications, at least from among the eleven countries studied here.
In other sectors, different countries are more promising candidates to identify preferences that may balance patent law's benefits of incentives against the costs of exclusivity. In Computers and Office Machines, South Korea stands out as the country closest to demonstrating a balance between high-intensity research product imports and exports, 153 while in Scientific Instruments, the United States is by far the most balanced country. 154 Each country's intellectual property preferences, in these particular fields, could present a reasonable place to start in trying to understand how to balance the benefits and costs of intellectual property protection in these sectors. 155 Finally, in the Pharmacy sector, Germany, Spain, and the United States display relatively close correspondence between high-intensity research product imports and exports, indicating that their preferences would align with intellectual property law that best supports the greatest incentives to innovate. 156 Of course, intellectual property law could be parsed even further. The Comtrade database Electronics and Telecommunications sector, for example, includes semiconductors, electronic integrated circuits, video and sound recording devices, and optical fiber cables. 157 These are different industries, and each may benefit from different intellectual property laws. The Comtrade countries studied here), Computers and Office Machines ($342 billion in exports and $276 billion in imports), and Scientific Instruments ($253 billion in exports and $256 billion in imports) were each more than twice as much as any export or import values for any of the other high research intensity sectors. U.N. Comtrade Database, supra note 108. Pharmacy totals were $41 billion in exports and $49 billion in imports across the 11 countries. Id.
152 See infra Appendix, Table 3. 153 See infra Appendix, Table 4 . 154 See infra Appendix, Table 5 . 155 Note that simply because a country has incentives for balanced preferences in a given industry does not mean that the country has optimal patent law for that industry. As discussed, domestic patent law is not industry specific, precluding countries from optimizing incentives to innovate even in industries where they may have strong incentives to do so. See supra pp. 769-70. 156 See infra Appendix, Table 6 . 157 EUROSTAT, HIGH-TECH PRODUCTS (2014) , http://epp.eurostat.ec.europa.eu/cache/ ITY_SDDS/Annexes/htec_esms_an4.pdf.
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database would permit such differentiation. For example, in semiconductors, South Korea happens to display a very close match between the value of semiconductors that it imports ($4.49 billion) versus the value of semiconductors that it exports ($4.86 billion). 158 South Korea would therefore have self-interested incentives in the semiconductor industry to seek a level of patent protection that would optimize overall incentives to innovate in the industry. As noted above, this initial analysis is admittedly relatively rough, designed primarily to show how proxy analysis can work, not to provide definitive conclusions in any area of law. One of the primary critiques of industry-specific patent law is a concern that it would create an increased opportunity for industry rent-seeking by enabling industries to lobby for industry-favorable patent laws at the expense of consumers. 159 In the current one-size-fits-all intellectual property context, powerful industries line up on both sides of patent debates, curtailing their ability to rent-seek at the expense of diffuse consumer interests. 160 Were patent to vary by industry, however, without any objective basis for differentiation, there is a significant fear that there would no longer be cross-industry checks on problematic laws, leading to separate producer-biased law in every industry. 161 Proxy signal analysis provides a way beyond this industry-specific patent law concern by presenting objective means to identify the appropriate level of propertization within each industry. Proxy analysis thus presents a technique to effectively differentiate private patent law preferences that arise from a desire for greater rent-seeking (which society wants to avoid) from those that are based on a desire to actually increase incentives to innovate (which society should want to foster globally).
V. CONCLUSION
The country-based proxy approach introduced here is based on a more holistic and internationally communitarian approach to intellectual property rights and innovation than is common in the existing international political economy. Most current advocacy and policy analysis of international intellectual property debates concerns zero-sum negotiations, pitting technologically advanced countries against the BRICs and other technologically developing countries over the strength of intellectual property rights, trade relations, and foreign investment. Few parties attend to what should be the central issue in intellectual property law: how to optimize net incentives to innovate.
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OHIO STATE LAW JOURNAL [Vol. 75:4 This vacuity is ironic in the international arena. Treaties can only be achieved if they are perceived as producing benefits by all parties. Such benefits cannot be produced simply by shifting profit flows from one country to another, but they can be created by real efficiency gains in the form of intellectual property laws that increase aggregate incentives to innovate at the global level. 162 Despite the well-recognized import of optimizing incentives to innovate at the domestic level, this goal has been largely ignored internationally. One reason for the lack of attention has been the apparent indeterminacy of understanding how to improve net incentives to innovate. While the United States, European Union countries, Japan, and others argue that strengthening rights will achieve greater incentives, many developing countries argue they will not, and neither side has reliable empirical evidence with which to support its case. Proxy signal analysis offers a novel means out of such loggerheads to advance the elusive goal of optimally promoting incentives to innovate globally, an objective that could benefit all. 162 Scotchmer, supra note 12, at 421-22. 
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